Glycosylation of the human interferon-gamma receptor. N-linked carbohydrates contribute to structural heterogeneity and are required for ligand binding.
The contribution of N-linked carbohydrates to human interferon-gamma receptor (hIFN-gamma-R) structure and function was investigated in four tumor cell lines of various tissue origin. Western and ligand blotting of native and deglycosylated, affinity-purified hIFN-gamma-R of the monocytic cell line U937 and the lymphoid cell line Raji revealed that the different sizes of hIFN-gamma-R from U937 (103 kDa) and Raji (90 kDa) cells are reduced upon either metabolic inhibition or enzymatic deglycosylation of N-linked carbohydrates to a common size of the receptor molecule with an apparent molecular mass of 73 kDa for both cell lines, indicating that heterogeneity in hIFN-gamma-R size is largely due to differential glycosylation. In all cell lines investigated, inhibition of N-linked glycosylation or modulation of carbohydrate processing did not prevent receptor transport to the cell membrane, but blocked hIFN-gamma binding capacity of membrane-expressed receptor molecules, as revealed by specific binding of hIFN-gamma-R-specific monoclonal antibody and specific binding of 125I-labeled hIFN-gamma. These data suggest that a lack of complex-type N-linked carbohydrates is associated with a complete loss of receptor function, i.e. high affinity binding capacity. Recovery of hIFN-gamma binding of deglycosylated receptors was achieved upon affinity purification and adsorption to nitrocellulose membranes, indicating that the carbohydrate side chains themselves do not directly contribute to the ligand binding epitope but seem to be essential for appropriate conformation of the receptor protein in the cell membrane.